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PREFACE. 



From the large amount of literature upon the 
subject of medical electricity, the author has endeav- 
ored to select and classify such facts and principles 
as would present to the student and general prac- 
titioner a clear, short, and yet comprehensive view 
of this important and so illy-understood branch of 
therapeutics. He believes that a work having the 
scope thus laid out, will prove of value to the under- 
graduate and to the physician who have neither the 
time nor patience to wade through some of the 
larger treatises on the same subject. 

U, S. Anny, December^ 1886, 
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INTRODUCTION. 

niN the last ten years, Electricity has extended 
its usefulness with great rapidity. Immense strides 
have been made in its application to modern im- 
provements in every-day life ; so great has been this 
advance, that this branch of physical science now 
furnishes occupation for many hundreds of trained 
minds, and the profession of electrician has many 
followers. And though in the application of this 
power to medicine no such phenomenal discoveries 
have been made as the telephone and the various 
forms of electric lights and motors, still, the devel- 
opment of the science as applied to medicine and 
surgery has by no means remained at a standstiU ; 
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new uses have been proposed and established by 
continued observation, and the knowledge and appli- 
cation of this very potent therapeutic measure have 
very extensively increased of late years. 

Notwithstanding the undoubted and great utility 
of Electricity in medicine and surgery, it is surprising 
that there still remains a large class of practitioners 
.who rarely employ it, and are apparently content to 
remain in almost complete ignorance of the subject. 
This may be explained by the fact, that the busy 
practitioner is frightened at the prospect of having 
to wade through large and exhaustive treatises on the 
subject, and is thus dismayed by the mass of scien- 
tific information and of technical terms which he is 
expected to understand. 

The undergraduate also is disheartened upon at- 
tempting the study of Electricity from full and 
lengthy treatises ; and though this should not be a 
reason for completely ignoring the subject, yet as a 
matter of fact it often forms his excuse for so doing. 
Hence the necessity arises for concise and short 
treatises upon this therapeutic resource. 

In all the better medical colleges in the country, 
a knowledge of the subject is required for graduation. 
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and rightly so. What student of medicine would 
profess to have a good knowledge of Materia Medica, 
and have omitted studying an important drug, such 
ts belladonna or opium? And yet Electricity can- 
not be said to occupy a position in Therapeutics 
secondary to that accorded the drugs just mentioned. 
Some of its achievements in medicine and surgery 
stand unrivaled ! Its relief of pain, of which Bar- 
tholow says, "there is no effect more certain than 
the power of galvanism to relieve pain," its allaying 
spasm, and its action in causing a favorable termi- 
nation in cases of tubal pregnancy — these will serve 
as examples of brilliant results accomplished by the 
use of this great physical agent. 

Then again, we have not many agents which are 
credited so often with saving life in failure of the 
heart and respiration from various causes. Many 
other examples of the inestimable advantages from 
the use of Electricity might be cited. Not only in 
general medicine, but in every specialty it has its 
frequent applications ; and certainly no physician's 
office can be considered satisfactorily equipped with- 
out at least a faradic and a galvanic battery- 
It is interesting also to consider the variation in 
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the estimation in which this agent is held fay different 
practitioners, and to solve the causes of the discrep- 
ancy in the favor with which it is received by them. 
There will be found a large portion of the profession 
who are most enthusiastic in its use, praise it highly 
and apply it often. Another portion are almost 
absolute disbelievers ; they look with suspicion upon 
anything with which Electricity is mentioned, and 
give it no more credit of valuable effects than that of 
being a good and powerful //a «^i?. 

The explanation of this difference of opinion will 
become plain, when it is known that the number of 
the first grows larger while that of the second class 
diminishes as the knowledge of the subject increases ; 
in other words, that the lack of confidence in the 
remedy is usually the result of an absence 
cient knowledge of the subject. It is no exagger- 
ation to say that a not insignificant number of prac' 
titioners make use of the different kinds of electrical 
currents indiscriminately and without sufficient 
gard for the laws of Electro-therapeutics which should 
govern their employment ; these are naturally dis- 
appointed in the results, and it is not surprising that 
ihey look upon the agent with suspicion. 
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That it is used not infrequently merely to act upon 
the patient's mind when other therapeutic resources 
have been exhausted, cannot be denied ; but such use, 
whether legitimate or not, does not undervalue its 
status when scientifically employed for weil-estab- 
lished indications. To accomplish good results, it 
must be used according to fixed laws which are sim- 
ple and easily understood ; and with increased know- 
ledge comes a higher opinion of the value of the 
remedy, and the disbeliever often changes to an 
enthusiast. 

With a daily enlarging knowledge 
stantly widening field of applicability, i 
can expect to compete with his brethren 
peutic skill, who fails to secure at least i 
acquaintance with the science. 

The undergraduate also will find that he cannot 
aiTord to be without an understanding of the sub- 
ject; for he will become aware that the building of 
his practical learning upon the largely- theoretical 
foundation laid during his college years will be very 
seriously handicapped by (he omission to give this 
subject a fair share of his time. He cannot be ex- 
pected to read exhaustive works, but a very good 
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22 ELECTRICITY. 

idea of the rudiments is lo be expected ; and since 
an understanding of medical and surgical Elec- 
tricity would be difficult, if not impossible, without a 
knowledge of at least the elements of physical science, 
so much of the latter as is necessary for the proper 
assimilation of the text has been inserted. 

The use of technical terras employed in expressing 
the units of force, quantity, etc., has become so com- 
mon, that an acquaintance with their significance 
may be considered indispensable ; hence their use 
in the following pages is an advantage, and, being 
explained in a simple manner, does not give rise to 
any difficulty in comprehensibility. 

Charles H. May, m. d. 

302 EastsSih Sirett, 

New York, Jan. 3d, iSSy. 



PRINCIPLES OF ELECTRO- PHVSICS. 



I. MAGNETISM.— Magnetism is the property 
certain bodies have of attracting iron ; substances 
possessing this power being known as magnets. 

The natural magnet is the magnetic oxide of iron 
or lodestone, a not uncommon ore. 

The artijidal magnet is made by rubbing a piece 
of soft iron or steel with a natural magnet, or by the 
action of galvanism, the piece of metal being placed 
within a helix of insulated wire, through which the 
current is made to pass. 

Soft iron magnets soon lose their power and are 
hence known as temporary magnets, but steel magnets 
are permanent. 

Magnetic substances z.rc such metals as iron, steel, 
nickel, etc., which are attracted by and are capable 
of being made magnets. Diamagnefic substances are 
such as are repelled by a magnet. 

If a magnet be suspended so as to move freely, 
23 
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it will be found that one end always points to the 
north, while the other points to the south ; hence the 
terms north and south pole of the magnet. Bring a 
second magnet into the neighborhood of the first, 
and we see that "likepoles repel, unlike poles attract." 

Armatures are pieces of soft iron used to connect 
the poles of a magnet ; the iron becomes temporarily 
magnetized, and reacting on the magnet prevents any 
loss of its power. 

Magnetic curves are the imaginary concentric lines 
radiating from each pole of the magnet, through 
which experiment has shown the magnetic force to 
be exerted ; the space embraced by these curves is 
known as the magnetic field. 

Magnets are of various shapes ; that of a bar, or of 
a horseshoe is usually employed. 

A magnetic battery consists of a number of magnets 
bound together with their like poles in the same di- 
rection. 

II. ELECTRICITY.— "Electricity isapower- 

ful physical agent, the existence of which is made 
known chiefly by attraction and repulsion, but also 
by luminous and heating effects, and various other 
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phenomena. Its action is excited by friction, pres- 
sure, chemical operations, heat and magnedsni." 



I. Static or Frictional Electricity is that form 
which is excited by friction ; it is called static in 
contradistinction to dynamic or current electricity, 
because it is not in motion, but is restrained in a 
state of high tension. 

It is supposed that there are two kinds of electric- 
ity pervading all bodies, positive or vitreous, and 
negative or resinmis ; in the unelectrified condition 
these fluids just neutralize each other, but may be 
separated by chemical action, friction, etc. 

If a glass rod be rubbed with a piece of silk it wilt 
attract a pith ball, charge it with positive electricity 
and at once repel it ; if the positively charged pilh 
ball be now brought near a negatively electrified sub- 
stance, the ball will be attracted, negatively charged 
by conduction, and again repelled ; hence the law, 
"unlike electricities attract, like electricities repel." 

Conductors are substances which offer very little 
resistance to the passage of a current of electricity 
through them ; those bodies offering considerable 
resistance are known as non-conductors or insulators. 



The tenns are, however, only relative, there being 
no absolute conductors or insulatois. A list of the 
more important members of each class is here given : — 



Water, 


India rubber 


Saline soluliari, 


Dry air. 


Acid solution. 


Dry paper. 


Charcoal, 


Silk. 


Graphite, 


Glass, 


Metals, etc. 


Shellac, etc. 



Induction is the influence which an electrified sub- 
stance exerts over a body placed near but not in con- 
tact with it, in decomposing its neutral electricity, 
attracting the unlike kind to the proximal end, and 
repelling the like kind to (he distal end. The fol- 
lowing tables will render clear the differences between 
induction and conduction. 



(•>) Maniresled in insulators (a) Manirested in conductors 

and conductors. only, 

(i) The inducing body loses (*) The conducting body loses 

no |mrt of its electricity. part of its electricity, 

(f) The imparted electricity (r) The imported electricity is 

is of ai^osite kind. of same kind, 

(o) The body to be electrifiGd (rf) The body to be electrified 

must be in connection with most be completely inta- 

the Mrtb. lated. 
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DUUctrics are insulators through which electricity 
may act inductively. 

Electricity does not penetrate into the interior of 
bodies ; hence the amount of electricity in any given 
body depends not upon its mass, but upon the 
amount of surface it affords. 

Another peculiarity to be always borne in mind is 
the marked tendency for electricity to accumulate at 
and discharge itself from acute points. 

Potential is the electrical level of a body 
above or below that of the earth, which is taken 
as the standard of comparison and assumed to 
be zero. 

Just as when we place two buckets full of water at 
different levels above the earth's surface the water 
readily flows from the higher to the lower, and from 
the lower to the earth, so electricity flows from the 
higher level, or potential, to the lower. If the elec- 
trical level of an object is above that of the earth, 
it is said to \\a.ve positive potential ; if it is below that 
of the earth it has negative potential, and electricity 
flows from the earth to the object. Two substances, 
both positive or both negative, but having different 
degrees of potential, are positive and negative in 
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relation to each other. This Is what is known as 
relative potential. 

In order to produce large quantities of electricity 
for medical purposes various electrical machines are 
employed ; some of these act by friction and in- 
duction, while the more modern forms, as the 
Tcepler-Holtz, depend upon induction alone. 



One of the laLett forms al the TcEpler- HdIu machine is 
shown in Fig, :. Il consists of iwo ihin circular plales of 
glass, a short distance apart; the larger oue is properly sup- 
ported and fixed; the other, smaller in diameter, turns ( 
horixonlal axle by means of the muhiplying wheel and bajid ■ 
seen to the right in the figure. The larger or fixed plan 
provided wilh armatures, i. e., gilt paper gluei) upon the poste: 
surface, and these as well as the plales are varnished. In front 
of the movable plate, at the level of the armatures, are two 
brMi combs attached to two brass cunductors, supported in front 

n large brass knobs through ■ 



upon eonden 
which pass 



ers, and termini 

II metal knols, and lalerallv Ihey arc provided 1 
■ handles. Upon the front of Ihe revolving plate I 



lall bra; 



buttc 



hich, ■ 



resolves, are touched hy the leelh of a 

connect this surface wilh the armatures 

Tu work the machine, ibe knobE 



32 ELECTRICITY. 

Ihe lower potential, and the equilibrium is restored ; 
but chemical action continuing, the constant current 
is the result. Such an arrangement constitutes a 
galvanic couplet or cell, and is shown in Fig. 2. 
The electricity flows from the plate most acted on 




(jsine) through the liquid to the conducting plate 
(earbo/i), thence through the connecting wires to the 
zinc again. Thus, as will be seen, the zinc consti- 
tutes the positive plate but negative pole, the carbon 
forming the negative plate and positive pole. The 



on 
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^^^1 circuit is said to be "open" when the wires are 
^^^H separated, "closed " when they are in contact. 
^^^H The property of creating diiference of potential, 
^^^1 upon which the electrical current depends, is known 
^^^1 as eleetro-motive force. 

^^H Electric force moves matter. Eleetro-motive 
^^^H force is an imaginary force moving an imagi- 
^^^H nary fluid electricity ; its amount depends entirely 
^^^H upon the nature of a cell, and not at all upon 


n 


^^^H To secure accuracy of admeasurement " electrical 
^^^1 units " are employed ; the more important of these 
^^H are as follows : — 


1 


^1 


.v-». 


KA«. 








^^^H ot IJuantity, 
^^^H of Current strecigth, 
^^^H of Elcctro.motivc fotce, 
^^^H cif Resistaoce, 


E. 
R. 


Weber. 
Ampere. 
Voir 
Ohm. 


1 


^^H " The use of the term Weber is restricted to the 
^^^H unit of quantity ; the Ampere denotes the same quan- 
^^^1 tity, but includes the twin factor implied in the word 
^^^H current." 


1 



r 
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"The Volt is a little less than the electro-motive 
force of a freshly -charged Datileira cell." 

All the parts in a galvanic circuit ofifering more 
or less resistance to the passage of a current, ob- 
viously the current strength (C), will be equal to 
the eleclro-motive force (E) divided by the resistance 
(R), or C = 4 (Ohm's law). 

Fir,, 3. 

The resistance offered by the wires is in- 
versely proportional to their sectional area and 
directly to their length ; it also varies with 
the specific conducting power of the metal of 
which they are composed. 

The resistance of the human body, practically that 
of the epidermis, is very great; it maybe diminished 


I 
1 
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^^H by increase in the size of the electrodes, of the 
^^H amount of pressure made by them, and of the dura- 
^^^H tion of their application ; also by increase in the 
^^^V moisture and vascularity of the skin. 
^^^1 By electric drmity is meant the proportion ex- 
^^^1 isting between the sectional area of a conductor 
^^^H and the quantity of electricity conveyed by it ; 
^^H the greater the sectional area, the quantity remain- 
^^^H ing the same, the less the density. 

^^H 4, 

^^^_ Arrangement of Elements. — In the simple circuit 
^^H or arrangement in surface all the zinc plates 
^^^H are connected, forming the negative pole, all 
^^^H the carbon plates forming the positive pole. See 
^^H 3- 

^^H When the carbon of the first cell is connected 
^^^H with the zinc of the second, and so on throughout 
^^^1 the series, the first zinc forming the negative and the 
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last carbon the positive pole, we have a cempouiui 
circuit or arrangement in series. See Fig. 4, 

The cells may also be variously group^. The 
arrangement in any particular case will depend upon 
the amount of resistance to be overcome, and upon 
the object to be attained. As a general rule, the 
grouping should be such as to make the internal re- 
sistance as nearly as possible equal to the external. 
For ordinary galvanic application to the human 
body, whose resistance is very great, the cells 
are connected in series; whereas, for electrolylic 
and heating purposes, the arrangement in snr&ce 
is adopted. 

When the current is passed through a portion of 
the body, a flow of the interstitial fluids occurs from 
the anode to the kathode ; this is known as the cata- 
phoric action of galvanism. 

Luminous and heating effects may be obtained by 
causing a strong current to pass through a platinum 



Chemical Effects. — Electrolysis is the decompo- 
sition of a body, — oxygen and acids collecting at 
the anode; hydrogen, alkalies, and bases at the 
kathode. 
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{^) Paradism, or Induced Electricity. 

" The faradic current is generated by the induct- 
ive influence of galvanism or magnetism, in presence 
of variation in intensity of this influence." An 
electrical cmrent is developed in a closed coil of 
wire when a magnet is brought near, and another, 
but in the opposite direction when ii is withdrawn. 
Upon this principle depends the construction of the 
old magneto-electrical apparatus, which the recent 
discovery of a commutator, by which the currents 
may be collected and sent in the same direction, 
will probably again bring into use. A galvanic 
current induces a current in a neighboring wire, 
at the moment of closure in the opposite di- 
rection, at the moment of opening in the same 

When the current traverses an insulated helix 
within which is placed a soft iron bar, the bar 
becomes a magnet on closure of the circuit, to be 
instantly demagnetized when it is broken. These 
are the principles involved in the construction of 
the electro-magnetic, the common faradic battery. 
Their application can be clearly understood from 
Fig- S- 
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Z, line ekment ; C, carbon slemenl; /*, binding-posls for the 
primary coil; S, biadlag-posts of the secoadary coil; ii, the 
intetrapter when the circuit is passing to the helix ; h, the inter- 
rvpler when the circuit is broken. The screw (shown in contact 
with a) allows of the adjustment of the interrupter to the bundle 




of (olt-iron wires within the primary helix, thus making the 
interrnptionB fast or slow at the will of the operator. The pa. 
ticnt ii connected witli the battery in action by means of cordi 
■Uacbcd to the binding- poHi »1l Pm S. These cords are not 



• " Practical Sugees'ions respecting the Varieties of Electric 
Cnrrenls and the Uses of Eleclridty in Medicine," by Amtn'ose 
L. Ranney, M.D. : D. Appleton & Co., 1S85. 
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shown in the diagnin, but Rrc sbovn in IHg. I. The arrowa 
show the (UreclioD of the cuireots. The zinc is marlced as the 
negative element ( — ), and the carbon as the positive (-f) ele- 
ment of the battery. Note that the wire of the primary coil is 
represented as coarser than that of the secondary : that the 
secondary coil has no connection with the elements of the cell i 
that the current going to the primary binding-posts is generated 
by the iron core, and is not that which originates in the galvanic 
cell; and that the interrupter has a small piece "of platinum 
Sjldered upon it where it conies in contact with the screw, so as 
to prevent oxidation at that point. Patients feel the current 
made by the " break " more than that from the " make " of the 
circuit; hence oae electrode apparently gives a stronger current. 

Th.e primary current is that which results from the 
indtictive action of the coils of the inner helix upon 
each other, strengthened by the inducing influence 
of the magnet. 

The secondary current is that which passes to and 
_^ in the outer helix; each electrode is alternately 
anode and kathode, but the direct current is so much 
the stronger that it may be alone considered, and this 
current being understood, we may properly speak of 
anode and kathode in reference to faradisin. 

The strength of the induced current is in direct 
proportion to the number of coils in the outer helix, 
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and to the strength of the exciting galvanic current. 
It may be increased by withdrawing the metallic cyl- 
inder which surrounds the helix^ and thus lessens the 
inductive influence. 

The faradic current has no marked chemical nor 
heating effects; it has not the penetrating power 
possessed by galvanism. 



CHAPTER II. 



Constant Elements. — In the simple "one-fluid 
cell " already described, it is found that, practically, 
the current is not constanl. The zinc is rapidly dis- 
solved, the fluid becomes saturated with salts, and 
the hydrogen from the electrolytic decomposition of 
the water accumulates on the carbon plate, polarizing 
it, and so preventing the passage of electricity to and 
through it. All these influences aid in rapidly 
reducing the current to a minimum. 

The destruction of the zinc and the weakening of 
the current by the formation of numerous small 
couplets between particles of zinc and the impurities 
they contain is prevented by amalgamation. Polar- 
ization is prevented by having tiuo fluids so arranged 
as to chemically utilize the liberated hydrogen. 
Cells so constructed are said to be constant. 

Of single fluid cells, the Grenet may be taken as 

the type ; the elements aire zinc and carbon im- 

41 
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mersed in a dilute solution of sulphuric acid, bichro- 
mate of potassium being added as a partial depolar- 
izer. This form is often used in faradic batteries. 

The Daniell is a good example of the "two-fluid 
element," A glass vessel contains solution of sul- 
phate of copper and a perforated copper cylinder 
with a rim above ; on the rim rest crystals of copper 
sulphate, which keep the solution saturated. Inside 
of the copper cylinder is a porous earthenware vessel 
containing a zinc plate immersed in solution of dilute 
sulphuric acid. The hydrogen set free by electrolysis 
decomposes the copper sulphate, forming copper and 
sulphuric acid, the former being deposited on the 
copper cylinder, the latter going to reinforce the 
sulphuric acid already present. Good cells of this 
type are those of Siemens and Halski, Ledancke, the 
chloride of silver, etc. 

For electrolysis, Stohrer's elements are specially 
commended by Bartholow. 

For luminous and heating effects, we use either 
large cells or small elements connected in surface. 
Among the best are Piffard's and Byrnes' s. Polari- 
tation or storage tells are also used for these pur- 
poses. "When two plates of platinum are dipped 
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into water and attached to the poles of a battery, 
they become polarized ; that is, the anodic plate 
becomes covered with bubbles of oxygen, the kath- 
odic with bubbles of hydrogen. If now the plates 
are connected with the terminals of a galvanometer, 
it is found that a polarization current is set up from 
the hydrogen through the liquid to the oxygen (/, e., 
in the opposite direction to the battery current), and 
that this polarization current may last a long time if 
the plates are large enough. This property has been 
made use of in the construction of Plante's storage 
cell and Trouve's Electrical Polyscope. 



Accessory Apparatus. — The Galvanometer is 

an instrument used to show the presence, strength and 
direction of a current of electricity. 

The Rheostat is so constructed as to allow an accu- 
rate gradation of current resistance when it is placed 
in the circuit. 

The Selector or Cell-enumerator is an arrangement 
by which any desired number of cells may be at once 
brought into circuit. 

The Polarity Changer or Commutator affords a 
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means of instantly changing the direction of the 
current and then reversing- the poles. 

The Interrupter (for the galvanic current) is usually 
contained in the handle of the electrode ; a button is 
pressed upon, and this by means of a spring makes 
and breaks the contact. 

Elecirodcs are the direct means of applying elec- 
tricity to the body ; they are of very various forms, 
as shown on pages 45 and 47. 

Disks of carbon covered with waste leather are 
preferable to those of metal covered with sponge. 

Rkeophores are the wires connecting the electrodes 
with the battery ; they should be of ordinary tele- 
graph wire insulated by a rubber coating. 




II. Cup shaped, for Mouth of Womb. 
IJ, Vafiinal Electrode. 

13, SjmpBlhetic Nerve " 
~ L ij and 16. Dittts, Olives, Poims, e 



17. Carljon Electrode. 
iS. Wiye-brush 
19. Fool-plate " 

30. Spinal 



CHAPTER III. 



ELECTRO-PHVSIOLOGV. 



I. MAGNETISM.— Of the physiological effects 
of magnetism little is definitely known ; the north 
pole seems to cause irritation, the south pole seda- 
, tion. 



» 



II. STATIC ELECTRICITY.— I. In the 
electric bath the patient is placed on an insulated 
stool, is connected with the prime conductor by 
means of a chain, and is charged, positively or nega- 
tively, as desired. The electricity enters and leaves 
the body painlessly, slight tingling of the surface is 
experienced, face becomes flushed, hair erect, action 
of heart accelerated, and in a few moments a general 
perspiration breaks out. 

z. Electrization by sparks. — ^When the body is 
charged as above, if we bring near a conductor 
(metallic knob usually), sparks can be withdrawn 
through the clothes ; these are accompanied with 
burning sensations and the production of wheals. 
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3- In electrhaihn by shock, the part to be acted on 
is placed in the circuit between the inner and outer 
coatings of a Leyden jar, when a severe shock is felt. 

4. Motor Effects.— "Qy a special arrangement of 
the static machine a so-called "static induction cur- 
rent ' ' is produced ; this current has the motor effects 
of faradism, with the advantage that it is painless. 



III. CURRENT ELECTRICITY. 

I . Galvanic excitation qf motor, sensory and mixed 
nerves. — When a galvanic current of average strength 
traverses a motor nerve, a muscular contraction results 
only at the moment of making and breaking the 
circuit, and upon variations in the current strength ; 
the amplitude of the contraction will depend upon 
the rapidity of the changes, and upon the pole that 
is placed over the nerve. 

Place a large electrode over the sternum or some 
other indifferent point; then with a small one over a 
motor nerve or muscle ascertain the minimum current 
strength necessary to produce a contraction upon 
closing (C) and opening (O) the circuit, "first with 
the kathode (K), then with the anode (A). 

The increase of current strength necessary will be 
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found to occur in a 
mal polar formuia, 



regular order known as the nor- 
nd is as follows: — 



1. Weak cim:cnt_ KCC 

2. Medium current ACC AOC 

3. Strong current KOC 

The contractions resulting from sudden reversals 
of polarity by means of the commutator are 
known as voltaic alternatives, and are much more 
powerful than those resulting from simple makes 
and breaks. 

During closure the excitability of the nerve is 
diminished at the point of contact with the anode, 
{aneUcirotonos), increased at the kathode {katelectro- 
tonos), so that excitation of the nerve results from 
AO., i.e.y the return to normal from an electro tonos, 
and from KC, i.e., the production of katelectrotoiios. 

Excitation upon closure really only occurs at the 
kathode; upon opening only at the anode, KOC and 
ACC being accounted for on the theory of virtual 
eleetrodei, which cannot be discussed here. (See De 
Watteville.) 

Nothing is gained by placing both poles over the 
nerve, for the current proceeds in all directions from 
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the electrode, and at a short distance the nerve is 
practically devoid of current. This diffusion of the 
current gives rise to "induced contractions" in 
neighboring muscles. 

Pain results from excitation of a sensitive nerve, 
even when the current flows continuously, and is felt 
both at the point of application and in its peripheral 
distribution. In mixed nerves the effects are pain 
and muscular contractions, 

2. Faradic excitation of motor, sensory and mixed 
nerves. — When a slowly interrupted faradic current 
traverses a motor nerve, a muscular contraction occurs 
at each break, but if the interrupter vibrates rapidly 
the contraction becomes tetanic. Similar stimula- 
tion of a sensitive nerve causes pain, and of a mixed 
nerve pain and motion. 

The effect of galvanism when applied directly to 
muscle is the same as that resulting from stimulation 
of its motor nerve, but the short duration currents of 
faradism do not so readily affect it; indeed, the con- 
tractions from faradism are probably due to stimu- 
lation of the intra-muscnlar nerve elements. The 
reactions to both currents are more powerful by direct 
stimuiaiion, in which the electrode is placed over the 
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point of entrance of the motor nerve into the muscle 
{motor point') ;* but in the case of large muscles with 
several motor points the whole muscle is best thrown 
into contraction by indirect stimulation — the electrode 
being over the nerve itself. A healthy muscular con- 
traction is abrupt and sudden in its rise and fall. 

Non-striated muscle reacts to both currents in its 
normal vermicular manner, The heart muscle does 
not react to the direct application of faradism, but 
does to galvanism ; its rhythm may be increased 
or diminished by corresponding interruptions of the 
galvanic current. Percutaneous electrization of the 
brain, from before backward, causes a sickly sensa- 
tion of cerebral disturbance; from side to side in- 
duces nausea and vertigo. Faradic currents do not 
affect the brain. 

Although it is established that the spinal cord is 
penetrated by electrical currents, yet the effects pro- 
duced are confounded with those resulting from the 
inevitable stimulation of the nerve roots, and cannot 
be distinguished. 

It is still a disputed point whether the cervical sym- 

* See pages 95, 93. 
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pathetic can be iofluenced by electrical currents in 
the living subject. 

A stroQg current passed through the pneumogastric 
nerve arrests the heart in diastole, and the respiratory 
movements during inspiration ; a weak current in- 
creases the frequency of the heart's action. 

Faradization of the pneumogastric causes vomit- 
ing and arrest of intestinal peristalsis; quiescence 
of the stomach is induced by galvanism. 

Galvanization of the eye causes flashes of light 
upon current opening and closure, KC and AO pro- 
ducing one set of colore, aad KO and AC another 
different set, 

Subjective noises from electrization of the ear 
occur only on KC and AO. A current passing 
through the tongue causes the "galvanic taste;" 
through the nose, subjective odors. 

All the abdominal organs containing muscular 
fibre may be acted on by percutaneous electrization. 



CHAPTER IV. 



ELECTRO ■ DIAGNOS I S . 

In certain diseases of the nervous system the neuro- 
muscular apparatus does not respond in the usual 
manner ; the normal polar formula is altered. Upon 
examination we may find ; — 

1. Normal Reactions. — These indicate a healthy 
condition of the anterior spinal cornua and of the 
nerves arising from them, notwithstanding the part 
affected may be the seat of spasm or paralysis. 

They occur i. In all cerebral diaeitses unaccom- 
panied by secondary changes in the cord. 

2. In spinal diseases of the white matter only, at 
least in the early stages, 

3. In circumscribed transverse spinal lesions in 
parts below, though degenerative reaction (De R) 
will be present in organs supplied directly by the 
seat of lesion. 

4. In mild affections of peripheral nerves from 
cold or pressure. 

55 
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II. Quantitative Changes. 

1. Excitability augmented. — In early stages of 
cerebral hemorrhages, locomotor ataxia, facial pa- 
ralysis, etc., and in tctanilla. Also occur in first 
stage of De R. 

3. Diminished excitability accompanies De R in 
some of its phases; occurs, also, in old cerebral pa- 
ralyses with secondary degeneration, old leuco-my- 
elitic diseases, certain cases of progressive muscular 
atrophy and pseudo- hypertrophy, in simple muscular 
atrophy from disuse, wasting diseases, and joint affec- 
tions. Its occurrence excludes poliomyelitis, hyste- 
ria, purely cerebral disturbances, and shamming. 



III. Quantitative and Qualitative (Serial and 
Modal) Changes : Keaction of Degenera- 
tion. 

1. Alterations in nen'e reactions. — A more or less 
rapid diminution, ending usually in loss of reaction 
equally to both currents. The duration of this 
period varies, but excitability usually reappears about 
the lime that the nerve becomes capable of transmit- 
ting motor impulses. 

Qualitative changes are rare. 
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J. Alieratiens in musele reactions. — The changes 
in the reactions to faradism pursue exactly the same 
course as in the nerves, and are due to the degenera- 
tion of the intra- muscular nerve elements. 

The galvanic reactions are characteristic ; — 

(«) Quantitative Changes. — -A temporary dim- 
inution is followed by a rapid increase of excitability, 
reaching its maximum in the second week, and then 
gradually falling to or below normal. 

{b) Qualitative Changes. — A modal alteration 
consisting of increased sluggishness of muscular con- 
traction with tendency to become tetanic. 

Serial Chances. — These consist in reversal of the 
normal polar formulas, ACC occurring with a con- 
stantly diminishing current strength until it finally 
overtakes KCC j and in the same manner KOC over- 
takes AOC, but the opening contractions soon dis- 
appear. 

DeR may still be present after months have elapsed, 
and may persist after motility is restored, if this has 
been lost. 

The presence of De R means a specific " degen- 
eration atrophy" of the n euro- muscular apparatus, 
due to a cutting off of the trophic influence of the 




58 



spinal cornua, from disease of these cornuas, 
or of the nerves proceeding from them. It is not 
inconsistent with the preservation of motility; is 
present in anterior poliomyelitis, lead paralysis and 
severe cases of paralysis from peripheral nerve lesions. 

Fig. 6. 



This diagram represents the points of entrance and exit o\ 
cnrrent in a nerve submitted to percutaneous excitation with 
electrode, and the consequent fonnalion in it of two loni 
opposite electrical character; anodic and kathodic. The ai 
is supposed to lie over the ulnar nerve, whilst the kathode 
on the trunk. The polar anodic zone is shaded. The 
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brackcis show Ihol, owing to the diffusion of current, the unipolar 
excitadon of the imbedded nerve Sets up in it a descending as 



such circumstances the electrotonic coadidoD of the nerve in (he 
neighborhood of the electrode may be found the opposite of that ' 
set up immediately under the electrode. 

In partial De R the galvano-mtBcular reactiotis 
are the same as in the complete form, but the farado- 
muscular and the gal va no -nervous and farado-nervoiis 
reactions are normal or slightly diminished ; here the 
trophic influence is in some unknown manner cut 
off from the muscles, but not from the nerves. It 
occurs in amyotrophic lateral sclerosis (not always), 
progressive muscular atrophy (of central origin), 
bulbar paralysis, mild acute poliomyelitis, and in 
mild forms of peripheral paralysis. 

IV. Changes in sensation. — Electro-diagnosis 
only enables us to ascertain the presence, location, 
and degree of hyperiesthesia and anaesthesia. 

V. Special senses. — We have as yet no certain 

data in the diagnosis of the diseases of the pt^aits of 



Of lasle, we can only judge whether it be present 
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The presence of galvanic hyperexci lability of the 
acoustic sense affords aji indication for treatment in 
certain cases where the hyperexcitability is accom- 
panied by subjective noises ; upon KC these noises 
often disappear at once and completely. 



PRACTICE OF ELECTRO-DIAGNOSIS. 

The patient is so placed that symmetrical parts 
are in the same position and equally relaxed, A 
large, well -moistened electrode is fbted over the 
sternum, and a smaller one with interrupting handle 
used as the exciting electrode. Comparison of sym- 
metrical parts is best, but if the disease be bilateral, 
some other part, the condition of whose reactions is 
known, must be selected. First, with a current of 
ten ceils, having a galvanometer in circuit, ascertain 
the amount of deflection when the electrode is placed 
over each point to be tested ; by this means we may 
eliminate the error arising from difference in tissue 
resistance. Mark the points tested so that the elec- 
trode may be placed exactly over them, and see that 
the duration of closure and opening is exactly the 
same on the two sides. Now, with a slowly inter- 
rupted faradic current, note the amount of withdrawal 
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of the cylinder at which the first contraction occurs, 
and also the maximal contraction with very strong 
currents. 

Next, with the galvanic current, ascertain the mini- 
mum number of cells with which a contraction occurs 
upon KC, AC, AO and KO, in the order given ; 
also note the manner of the contraction. 

A bifurcated rheophore may be usefully employed 
in these experiments, enabling us to compare reac- 
tions on different sides of the body at the same time 
and with the same current. 

In testing sensation, the skin should be dry and 
dusted with some drying powder; the wire brush 
or Erb's electrode may be employed. 

In examination of the eye, the active electrode is 
placed over that organ ; of the ear, in front of the 
tragus or introduced into the ear, which has previously 
been filled with water. The sense of taste is tested 
by placing a small kathode over tongue, etc. Vari- 
ous electrical explorers have been invented for the 
purpose of delecting the presence of metallic foreign 
bodies in the body, but so far they have not been 
satisfactory. 
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ELECTRO- 

I. Magnetism. — There is much difference of 
opinion both as to the curative power of magnetism 
and as to the manner in which it should be applied. 
The most remarkable cures have been obtained in 
those cases where the symptoms were subjective, and 
the influence of psychical impressions could not be 
elimiDated, — viz., in the various manifestations of 
hysteria, in neuralgia, anmsihesia, and chorea. In 
neuralgia the south pole is stroked over the seat of 
pain or held upon it ; in the other affections named, 
a variable number of horseshoe magnets are bound 
upon the parts for a variable length of time. 

Both permanent and electro-magnets are also suc- 
cessfully used for the extraetion of bits of metal from 
the interior of the eye, a magnetized needle being 
passed into the neighborhood of the foreign body. 



II. Static Electricity. — The static induced cur- 
rent maybe advantageously substituted for the faradic 
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in case of paralysis ; also in muscular contraction, 
such as occurs in torticollis, histrionic spetsm, etc.; 
here a weak, rapidly interrupted current often affords 
great relief. 

Remarkable cures are effected in anmstkesia, hyptr- 
asthesia and neuralgia by insulation and the with- 
drawal of sparks from the affected parts. 

Hysteria is particularly amenable to Franklin- 
iam. Cases of hyslero-epHepsy are reported as cured 
by it. 

Good results are obtained in elwrea by insulation 
and sparks. 

In muscular rhenmatism, and in stiff joints from 
chrome rheumatism and gout, sparks are withdrawn 
from the affected parts, with marked relief in many ' 
cases. 

By withdrawal of sparks from the various organs 
of the body, tonic and invigorating effects are 
obtained in cases of neurasthenia, exhaustion, and 
debility from various causes. 

Torpid liver, gastratgia, dyspepsia, and constipation 
have been relieved by drawing sparks from over the 
affected organs, the action being reflex, or, as asserted 
by some, directly upon the organ. 
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in. Dynamic Electricity. — 

The only accurate knowledge 
physiological effects of electricity 
lating and modifying action on 



. General remarks. 

e possess of the 

; its stimu- 

: and muscle j 



obviously these are insufficient to account for thera- 
peutic results, but another very powerful factor is its 
so-called " catalytic action" embracing: — 

(a) Electrolytic and cataphoric effects. (^) Stim- 
ulation of the flow of blood and lymph, directly 
by excitation of the vessels, indirectly by excitation 
of the vaso-raotor nerves. {c) Stimulation of the 
trophic tracts and centres. 

These effects are those of galvanism ; the faradic 
current is markedly stimulating, slightly modifying, 
and its catalytic action, if it exist at all, is very slight. 
You will be guided in the selection of the proper 
current in individual cases by these considerations. 
As a general rule, the faradic current is best for 
stimulation and the galvanic for sedation, but to 
excite contraction in degenerating muscle the gal- 
vanic current is vastly superior. 

There are two chief modes of applying electricity 
therapeutically — the polar and direetional methods. 
For a discussion of the merits of each, the reader is 
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referred to De Watteville, whose conclusions are 
adopted here, viz., that no peculiar effects result 
from the direction /^rjf, but that this method may 
sometimes be employed as a matter of convenience 
on purely physical grounds. For the production of 
electrotonic effects the polar method only can be 
used, the anode being the sedative and the kathode 
the stimulant pole. The polar method is usually 
employed in other cases also, because it affords the 
best means of reaching the affected part with a cur- 
rent of maximum density. 

This consideration will also guide us in the choice 
of size and position of electrodes. No matter where 
the points of application, the current diffuses itself 
throughout the entire body, but il 
where it has greatest density, 
electrode. 

For a small point not deeply placed, e. g., a motor 
point or an individual nerve, place a small electrode 
over the spot and a larger one at a considerable dis- 
tance. For a lai^e part {e.g., deltoid muscle) simi- 
larly placed, use moderate-sized electrodes closely 
I approximated ; for a large joint or a deeply-seated 
part, as the brain or bladder, large electrodes placed 



t will be strongest 

, under the smaller 
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on opposite sides, so thit the part to be affected is 
in the straight line between them ; for an elongated 
organ like the spinal cord, large electrodes over the 
part, but as widely separated as possible. 

In dosage we must take into consideration the 
part to be affected, the size of the electrodes, the re- 
sistance of the part, and the absolute current strength 
as indicated by the galvanometer. 

Always first try the effect of the current upon 
yourself, on the cheek, or, in case of weak currents, 
upon the tongne. 

Avoid unnecessary pain by a gradual increase of 
strength, and by firm and uniform pressure on the 
electrodes. In nervous affections, applications should 
be made to the seat of disease as well as to the seat 
of symptoms; the peripheral treatment, besides its 
local action, often reflexly affects favorably the cen- 
tral lesion. 

In central applications we desire catalytic effects 
chiefly, and hence employ galvanism only. 

In conditions of generally impaired nutrition, and 
in constitutional disease, one of the methods of gen- 
eral eledriiation is employed. 

Electrization of one part should not continue longer 
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than two (a) minutes, and an entire sitting not more 
than ten (lo) to fifteen (15) minutes. Sittings should 
occur not oftener than once daily, and in chronic 
cases two or three times a week will suffice. We 
should be guided, however, by the duration of the 
effects produced. 

2. Methods of Electrization. 

(a) Localized galvanitaiion. — To obtain the seda- 
tive effect alone, the electrode should be stationary 
(_sta6i/e), and the current uniform or gradually in- 
creasing; by sponging over the part with an elec- 
trode, without, however, breaking the contact {labile 
melltsd), we get catalysis combined with muscular 
contraction. For purposes of stimulation, the current 
should be interrupted. 

{p) Localize J faradisation. — If a whole limb has to 
be faradized, the labile method may be resorted to, 
the motor points being sought for when individual 
muscles are to be treated, the motor nerve where the 
muscles cannot be reached directly. 

In faradization of the skin, when employed for its 
reflex effects, the currentshould not be strong enough 
to excite muscular contraction. 
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(i) General faradization. — Id this method the 
entire body is subjected to the influence of faradism. 
The patient is seated in a chair, with the feet resting 
on a metallic plate, which constitutes the kathode ; 
the operator, taking the anode in his left hand, passes 
his well -moistened right hand with firm pressure from 
the forehead over the head to the occiput, and then 
over the anterior portion of the neck ; now, the hand 
being substituted by the electrode, this is sponged 
over the trunk and limbs, the entire sitting lasting 
iS-jo minutes. This method seems to be very ser- 
viceable in the treatment of constitutional diseases, 
the neuroses, and all affections in which general 
debility, muscular or nervous, forms a prominent 
feature. 

{d) General galvafiisatioft is too powerful ever to 
be required, except in a few rare cases which prove 
insusceptible to the preceding method. 

{/) Central galvanization . — According to Rock- 
well, this method is most useful in those neuroses, 
such as hysteria, chorea, etc., when muscular and 
nutritive changes are not well marked. The kathode 
is held over the epigastrium and the anode passed 
over the head from vertex to occiput, thence along 



the anterior edge of the ste mo -mastoid muscle to the 
clavicle, and again from the occiput along the whole 
length of the spine, thus bringing the entire nervous 
system, cerebro-spinal aod sympathetic, under the in- 
fluence of the current. 

(_/} Electric hath {galvanic or faradic'). — The elec- 
trodes are placed in the water contained in a tub of 
some non-conducting material, or one electrode is 
placed in the water and the other is connected with 
a large sponge, with which the patient sponges his 
entire body. This method is only useful in general 



{g) Subaural galvanization. — This term has been 
applied by De Watteville to a method of treatment 
in which the kathode is placed just beneath the ear, 
and the anode over the lower cervical and upper dor- 
sal vertebrse, a current of 5-10 cells being passed 
for 3-4 minutes on one or both sides. Good results 
have been obtained from this practice in very vari- 
ous affections. The effects produced were formerly 
supposed to be due to stimulation of the cervical 
sympathetic; but though this may be a factor, the 
simultaneous excitation of the spinal cord, medulla, 
pneuniogastric, etc., must be taken into consideration. 




{A) Galvam faradization. — In this method the 
batteries are so arranged that the two currents may 
be utilized at the same time and through the same 
electrodes. It economizes time when both currents 
are indicated, prevents the fatigue which may result 
from the ordinary faradic stimulation of muscle, and 
may prove useful in other ways. 



3. Special Therapeutics. 

{a) Paralysis. — The modifying, stimulating and 
catalytic effects of the current being exerted directly 
upon the part to which it is applied, and its stimu- 
lant influence by reflex action upon the centre pre- 
siding over this part, it is evident that, to obtain the 
best results, the treatment must be " in loco morbi ' ' as 
well as " in toco symptomatis." The seat of lesion 
should be galvanized by a weak current, stabile if 
central, stabile or labile if peripheral. The obstacle 
to conduction is best overcome by interrupted 
kathodic galvanization above the seat of lesion, or, if 
this be not possible, by faradization of the sensory 
end of the reflex arc containing the lesion. Fara- 
dization and interrupted kathodic galvanization are to 
be used upon the nerves and muscles, the seat of symp- 
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toras; finally, faradization of the skin is to be em- 
ployed for its refiex nervous and vaso-motot effects 
on the centre- 

(b) Spasm and Cramp. — This class of affections 
is not so much benefiled by electrization as are the 
paralyses. The indications are to obtain the sedative 
effects of the current by anodic galvanieation of the 
seat of lesion, and of the peripheral motor nerve ; to 
induce exhaustion of the neuro -muscular apparatus 
by over-excitation, by means of powrerful interrupted 
kathodic galvanization, or faradic currents of increas- 
ing strength ("swelling faradic currents"); to act 
upon painliil and pressure points by weak anodic 
galvanization; to stimulate the antagonist muscles. 
These various means to be tried successively in indi- 
vidual cases. 

/^a«(i/jr/(W«, when recent, may often berelievedby 
galvanization. De Watteville employs for this purpose 
a large anode placed over the lower part of the 
ascending frontal and parietal convolutions on the 
opposite side, a weak stabile current being passed for 
J minutes; failing in this, the various methods de- 
scribed for spasm in general should be tried. The 
more localized affections, blepharospasm and nys- 
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tagmus, are treated on the same principles. Trismus, 
when of peripheral origin, may be relieved by weak 
stabile anodic galvanization. When rheumatic in 
character, torticollis often yields readily to swelling 
faradic currents or to stabile galvanization of the 
affected muscles ; but in old cases, and in those of 
central origin, all methods of electrization fail. 

Cutaneous faradi?ation of the epigastrium is i 
ommended by Erb in singultus, sneezing, and other ' 
respiratory neuroses. 

(/) Anaesthesia. — The principles of treatment 
are much the same as in the paralyses. Our chief 
objects will be to overcome the obstacles to sensory 
conduction, and to increase the excitability of the 
sensory receptive organs, central and pieripheral, 
employing for these purposes peripheral cutaneous 
faradization, and labile kathodic galvanization, the 
anode resting on the poinl of origin of the nerves. 
It has been found that faradization of a small part of 
the anssthetic area will often effect a cure of the 
whole, and may even relieve special sense anjes- 
thesia. 

(d) Hyperecsthesia. J'ain. Neuralgia. — Elec- 
trization effects remarkable cures in cases of local- 



'A 



ELECTRO -THERAPEUTICS. 73 

ized pain, especially in that form known as neuralgia. 
It is in idiopathic neuralgia, and in the gouty, rheu- 
matic and neurotic forms that the best results are ob- 
tained. First, we fulfill, if possible, the causal indi- 
cation by treating the disease of the brain, cord or 
nerves, or the constitutional condition, by the 
methods to be described later on ; next we treat the 
finer nutrititive change, the so-called neuralgic 
change upon which the pain directly depends. A 
weak galvanic current is passed through the nerve, 
the anode being over the seat of pain, or both 
poles may be over the nerve. Faradic currents, 
employed in the same manner, are sometimes 
successful, and counter- irritation with the feradic 
brush is often useful. Painful and pressure points 
must be treated in the manner already indi- 
cated. 

Trigeminal neuralgia being often due to deep- 
seated organic changes, the results of treatment are 
usually only palliative. A galvanic current (5-ro 
cells) is employed ; anode being over point of 

t emergence of nerve from the skull, kathode over nape 
of neck ; this may be repeated two or three times 
doily. To affect the deeper parts of the nerve, trans- 
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verse conduction through the mastoid processes may 
be used. 

Galvanism, the anode being over points of emer- 
gence, is efficient in the treatment of cervico-occipital 
neuralgia. 

The cervico-hrachial form usuallj' yields readily to 
stabile, or, when associated with paralytic symptoms, 
to labile galvanization, anode above the clavicle, 
kathode over the periphery. 

Intercostal neuralgia, especially that form associ- 
ated with herpes zoster, is very rebellious to treat- 
ment. Strong currents (30-40 cells) are to be em- 
ployed, anode near spine, kathode over periphery. 

Masiodynia requires the same treatment. Excel- 
lent results are usually obtained from electrization 
in sciatica. Strong currents (30-40 cells), a large 
anode over sciatic foramen; kathode being moved 
over periphery ; or one electrode may be placed in 
rectum; or electro- puncture may be employed. 
Nturalgia of the lumbar plexus is treated on the 
same principle. 

{je) Diseases of the Brain.— The forms of brain 
disease which we can hope to affect favorably by 
electrical treatment are functional disorders, by re- 
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moving the finer nutritive changes upon which they 
depend ; disorders of circulation, by the vaso-motor 
effects of the current ; cerebral hemorrhage and soft- 
ening from thrombosis and embolism, by removal of 
circulatory disturbances, restoration of the function 
of neighboring parts lost from inhibition or sym- 
pathy, and improved nutrition of the affected and 
surrounding parts; inflammatory and degenerative 
changes by improving nutrition and circulation. 

We treat the brain directly by cerebral galvaniza- 
tion ; indirectly by subaural galvanization ; reflexly 
by faradization of the skin. In applications to the 
brain tise large, well-fitting electrodes, weak currents 
(a-io cells) gradually increased and diminished and 
without breaks, sittings of from one to three minutes. 
Longitudinal galvanization — anode over occiput, 
kathode over forehead — is said to increase the cerebral 
circulation and the reverse position of the electrodes 
to diminish it. 

Electrical treatment of hemiplegia from cerebral 
hemorrhage, and from thrombosis or embolism, should 
not be begun until about four weeks after the date of 
attack. Galvanization of the brain so as to include 
the seat of lesion should then be cautiously used, 
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the paralytic symptoms, at the same time, being 
treated in the manner already indicated. If, after a 
week or ten days, no improvement is manifest, farther 
treatment is useless ; and the same may be said when 
improvement has begun, but ceases after a few days. 
The supervention of "late rigidity" also renders 
the prognosis of improvement unfavorable. 

Aphasia is treated on the same principles. 

In monoplegia and moncspasm of cortical origin, the 
aifected convolutions are subjected to galvanism, 
appropriate treatment being instituted for the symp- 
tom. 

Headache and insomiiia, when due to cerebral an- 
, are relieved by nnild, unipolar galvanization, 
the electrode (anode or kathode, according to indi- 
vidual susceptibility), being slowly passed over all 
parts of the head ; also by general faradization. The 
same affections, when a symptom of cerebral hyper- 
amia, are to be treated by longitudinal galvanization, 
kathode on occiput, anode on forehead ; and by gen- 
eral cutaneous faradization. 

In the impaired memory, confusion of mind, vertigo, 
hypochondriasis, etc., the result of imperfect nutrition 
from atheroma of the cerebral vessels, Bartholow has 
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obtained excelleot results from a. transverse transmis- 
sioD of the current through the brain. 

In bulbar paralysis, besides central treatment, ap- 
plications should be made to lips, palate and tongue, 
and to the side of the neck, in order to stimulate 
movements of deglutition. 

In the treatment of the fxaQv^ psychoses some good 
results have been obtained, especially in the incipient 
stages, and in cases not due to organic change. In 
these mild cases longitudinal conduction through the 
brain is employed, together with general faradization 
if anasmia and impaired nutrition be coexistent. In 
cases with torpor and apathy, cutaneous faradization 
is useiiil. General hypertesthesia, and especially 
psychical hyperEsthesia, is a contraindication to the 
use of electricity in these disorders, 

(/) Diseases of the Spinal Cord. — Improve- 
ment is to be looked for in the .same class of cases as 
in diseases of the brain ; we have here, however, no 
physiological data upon which to base our treatment ; 
this may be ; ist, direct, if the disease be localized, 
one electrode over the seat of lesion, the other 
at an opposite point ; if it involves the whole 
length of the cord, one electrode stationary over 
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either end, the other slowly moved up and down 
over the spine. 

ad. Indirect. Genera! faradization, and cuta- 
neous faradization over the cord or over distant 
parts. Anodal galvanizatioD of pressure points. 
Very large electrodes; sittings, three to five minutes, 
weak currents (8-10 cells) gradually increased to 
43-50 ceils in some cases. 

Excellent results have been obtained in chronic 
myelitis and in acute myelitis after the subsidence of 
the active symptoms. The "direct treatment " de- 
scribed above is to be used, and the paralyses treated 
on general principles. If there be paralysis of the 
Madder or rectum, faradization is to be employed, — 
one pole over the sacnira, the other in the shape of a 
special electrode introduced into the affected organ. 

In multiple sclerosis, lateral sclerosis and posterior 
spinal sclerosis {^locomotor ataxia), galvanization of 
the cord, and in the case of the first-named affection 
galvanization of the brain, is to be employed. The 
treatment must be long continued. Excellent results 
in locomotor alalia have recently been claimed for 
cutaneous faradization over spine and limbs for several 
minutes daily. 
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In acute attlerior poliomyelitis electrical treatment 
is to be instituted as soon as the fever subsides, gal- 
vanization stabile with anode over seat of lesion, and 
labile to the affected muscles. 

This method of treatment proves still more effi- 
cient in subacute and chronic anterior poliomyelitis. 
In pseudg-hyperiropftic paralysis and in progressive 
muscular atrophy the same methods are to be em- 
ployed, though in these instances with very little 
hopes of improvement. 

Electricity exerts a very favorable influence in acute 
ascending paralysis during the stage of convalescence. 

Hemorrhage into the spinal cord and meningeal apo- 
plexy, after the symptoms have become chronic, are 
to be treated in the same manner as the corresponding 
affections of the brain. 

Chronic meningitis is benefited by stabile galvani- 
zation of the entire length of the cord. 

f^) Functional Cercbro-spinal Diseases. — 
These affections are not so amenable to treatment as 
at first sight they would seem to be ; being of a gen- 
eral character, the more general methods of treat- 
ment are specially indicated. In neurasthenia, spi- 
nal irritation and railway spine, very mild ascending 
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galvanic currents are to be applied to the cord, to- 
gether with galvanization of the brain in cases with 
cerebral symptoms. Cutaneous faradization over 
spine, and general faradization are also very useful. 
Tender points are to be treated in the usual manner. 

Hypochondriasis is often improved by general fara- 
dization combined with galvano-faradization of the 
abdomen. 

The cures in hysteria are not so large as might A 
priori have been expected. Begin with weak currents 
very cautiously applied ; central and peripheral appli- 
cations. 

In essential epilepsy, chorea miner, and chorea 
^nj'or, good results have been obtained from galvani- 
zation of the brain, in conjunction with subaural gal- 
vanization and general faradization. 

Writers' cramp, and a similar affection in pianists , 
telegraphists, etc., may in its earlier stages be relieved 
byclectricai treatment, aided by rest and massage. In 
the spastic cases stabile or labile galvanic applications 
tothe affected fiarts, anode being over brachial plexus; 
in the paretic form faradization proves more useful. 
Cases of tetanus have been reported as cured by elec- 
trization. Mild stabile galvanic currents with polar 
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applications of anode over spine, and over sensory 
nerves and skin of extremities ; stabile descending 
currents to cord. 

Tetany is treated in the same manner with favor- 
able results ; faradization of the spine and peripheral 
motor nerves may also be employed in this affection. 
The faradic brush is used in catalepsy to arouse the 
patient from his trance. 

Not much good is accomplished by the electrical 
treatment of /r(^M('r, per se; the stimulant and invig- 
orating applications of the current are those indicated. 

The electric bath is sometimes useful in mercurial 
and lead tremors. Paralysis agitans is not benefited 
by electricity. 

Marked improvement and even cures have been 
reported from the use of galvanism in Basedow's His- 
tase ; galvanization of the iineuniogastric and brain, 
and subaural galvanization are the methods employed. 

In cases of migraine the galvanic current should be 
passed daily during the interval from nape of neck 
to epigastrium, and through the head ; during the 
attack applications to the head of the " faradic hand" 
are extremely useful. 

Diabetes, insipidus and mellitus are treated by cen- 
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tiai galvanization ; in the first, cures have been te- 
ported, but in the last the results have been chiefly 
negative. 

(h) Diseases of the Peripheral Nerves. — 
The results of treatment will necessarily depend upon 
the form of disease — traumatism, neuritis, degenera- 
tive changes, etc. The catalytic, modifying and 
stimulating effects of the current are those desired, 
and to obtain them galvanism is chiefly employed ; 
applications above, below and at the site of lesion. 

In paralyses of the oculomotor, trochlear and abdu- 
eens, the affected muscles are to be galvanized, anode 
being over nape of neck, and kathode gently stroked 
over closed eyelid ; 6-12 cells. Also stabile galvan- 
ization of seat of lesion. 

The presence of De R in affections of the facial 
nerve indicates a severe lesion, and recovery, if it oc- 
curs at all, will be only after several months. The 
mild cases usually get well in a few weeks. labile 
kathodic galvanization of the affected nerve, and 
muscles supplied by it, anode being over auriculo- 
maxillary fossa. Faradization in the same manner is 
also useful. 

Paralyses of laryngeal nerves are treated by percu- 
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taneous galvanization, anode over nape of neck, 
kathode stroked over sides of larynx and trachea ; 
also by direct applications to laryngeal muscles. 

Pkrcttie nerves — Artificial respiration. — To induce 
artificial respiration a strong faradic current is made 
ior one or two seconds, and broken for same length 
of time. A bifurcated rheophore is employed; the 
kathode being placed just behind the edge of the 
steroo -mastoid muscle on both sides, a large anode 
over lower end of sternum. During passage of the 
current the arms and trunk are fixed, and during the 
interval expiration is assisted by pressure on the chest. 

Nerves of the upper extremity. — In many cases ap- 
plications may be made above the seat of lesion by 
plating one electrode in the supra-clavicular fossa, 
over the lower cervical vertebrre, or in the axilla. 
The treatment of the muscular paralysis presents no 
unusual features, Currents of 15-25 cells should be 
employed. 

Nerves of lower extremity. — Here proximal excita- 
tion is not so readily attained ; current must be 
strong and electrodes large; one placed over lumbar 
region or introduced into rectum ; in other respects 




treatment is the same as for the upper extremity. 
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(/) Toxic Paralyses. — In drop wrist ihe most 
frequent form of lead paralysis, labile kathodic gal- 
vanization of the affected muscles is employed, anode 
being over lower cervical vertebrje. The various 
forms of diphtheritic paralysis are treated on general 
principles. 

(7) Diseases of the Organs of Special 
Sense. — Eye. — In applications to the eye a small 
concave electrode should be employed ; weak cur- 
rents, 4-8 cells, for five to ten minutes daily. Sta- 
bile galvanization with anode, or, in more chronic 
cases, kathode over the closed eyelid, the indiffer- 
ent electrode being over cervical vertebra. Subaural 
galvanization is also useful. Some good results from 
these methods have been obtained in retinitis pigmen- 
tosa, and to a still more marked degree in inflamma- 
tory atrophy 0/ the optic Heme, but in the primary 
form of optic atrophy improvement is exceptional. 
Faradization of the affected part, with or without the 
brush, is sometimes useful in chronic conjunctivitis 
and keratitis. 

It is chiefly nervous affections of the ear that are 
benefited by electricity. In cases of tinnitus, tha' 
electrode (usually the anode) under whose influence 
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the noises diminish, is placed in front of the tragus, 
> the other being at an indifferent point ; the strength of 
I the current should be great enough to check the tin- 
nitus without producing too much dizziness ; should 
last about ten minutes, and should be very gradually 
diminished to zero, this gradual diminution beifig 
very important. 

In cases of deafness, the electrodes are employed in 
the same way, hut interruptions and voltaic alterna- 
tives are made. 

{k) Diseases of Muscles and Joints. — Simple 
muscular alrophy from disuse, joint diseases, etc., is 
relieved by daily galvanic and faradic stimulation ; 
care being taken not to induce exhaustion. Weak' 
ness and stiffness of joints and muscies from injury may 
be removed by the same treatment. 

Sprains in the acute stage are much benefited by 
weak currents through the affected joint ; when more 
chronic, by stronger galvanic and faradic currents, 
as well to the surrounding muscles as to the joint. 

Excellent results are attained in the treatment of 
muscular rheumatism, especially in that form known 
as lumbago. The methods of treatment are the fara- 
dic brush, faradization of the muscles with strong 
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currents, and stabile galvanization, with a few voltaic 
alternatives toward the close of the sitting. 

Acute inflammations of the joints are benefited by 
passing a stabile galvanic current through the affected 
part, together with labile galvanization of the neigh- 
boring muscles. Faradization may be used in the 
same manner. Authorities are not agreed as to the 
utility of electricity in the rheumatic form of acute 
inflammation. 

Chronic articular rheumatism is treated in the same 
manner as muscular rheumatism, with the addition of 
the use of the galvanic bnish, so as to produce small 
eschars over the affected joint. Arthritis deformans 
is treated in the same manner, but the results are at 
best only palliative. Subaural galvanization should 
also be tried in this affection. 

In C:4wniV^o«/temporaryrelief of thepain may be 
obtained from local galvanization or faradization. 

(/) Diseases of the Heart and Lungs. — Va- 
rious methods of electrical treatment are employed 
with benefit in nervous asthma. De WaCteville uses 
gal van o -faradization, one electrode over occiput, the 
other moved on each side from the subaural position 
to the sternum ; sittings, five to ten minutes. 
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Good results have been attained in Angina pectoris 
during the attack by strong cutaneous faradization of 
the precordial region ; also by galvanization, anode 
over prEGcordia, kathode moved from subaural posi- 
tion over cervical and upper dorsal region. This 
latter method, the position of the electrodes being 
reversed, is also useful in nervous palpitation. Weak 
currents and short sittings. 

{in) Diseases of the Abdominal Organs. — 
Here, in accordance with physical principles, we 
must employ very large electrodes and strong cur- 
rents. To reach the stomach a wire may be intro- 
duced through the stomach-tube, but usually the per- 
cutaneous application will suffice. 

s vomiting benefit is obtained from gal- 
1 of the pneumogastrics and stomach ; a 
large electrode being over epigastrium and the other 
applied successively to occiput and sides of neck, 
two to three minutes in each position. 

Dyspepsia is treated by faradization of the 
stomach from before backward, and from side 
to side, and by galvanization, from before back- 
ward, 

Gaslralgia, entera/gia, hepaialgia, etc., are bene- 
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fited by the stabile galvanic current passed from 
before backward. 

In gastrcctasia the anode is held over dorsal verte- 
brae, while the kathode is moved over epigastrium ; 
frequent interruptions and voltaic alteratives. 

Flatulence is treated on the same principle. 

Chronic constipation may often be cured by galvani- 
zation or gal van o- faradization of the abdomen ; one 
pole over lumbar region, the other moved over course 
of colon and in a circle around umbilicus ; strong 
currents, frequent interruptions, daily sittings. Fara- 
dization may be employed alone, but if so, one elec* 
trode should be introduced into rectum. The same 
plan of treatment is storaetimes successful in intestinal 
ebstruetion; in this case applications may be made 
several times daily. 

In congestion of the portal circulation galvano-fara- 
dization of the abdomen is useful ; it also promotes J 
the absorption of fluid in cases of ascites; rapid] 
diminution and even disappearance of the efTusionJ 
sometimes occurs under its use. 

(n) Diseases of the Gcnito-urinary Organs. I 
— In affections of the bladder applications may bel 
external, one electrode pressed down over symphysis, I 
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the other over sacrum for the detrusor muscle, over 
perineum for sphincter ; or they may be internal, 
one electrode above symphysis, the other, a urethral ' 
electrode, introduced into the bladder, previously 
partially filled with water. 

External stabile applications suffice in spasm of the 
bladdtr ; anode over seat of spasm. Paralysis of tke 
bladder should be treated by both internal and exter- 
nal applications i faradization and interrupted gal- 
vanization, the latter current being weak, and of 
short duration. This plan of treatment is also very 
efficient in enuresis noctuma. 

In functional spermatorrhea and impotence a large 
plate electrode is fixed over lumbar region, while the 
kathode is stroked over perineum, groins and geni- 
tals. Galvanization or galvano- faradization with 
strong currents and voltarc alternatives ; if the symp- 
toms be irritative, weaker stabile currents should 
be used. The vesiculse seminales may be reached 
through the rectum, and the orifices of their ducts by 
a urethral electrode. 

Electrization often proves very useful in amenor- 
rhaa; a large electrode being fixed over the lumbar 
region, the kathode is introduced into uterus or 
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pressed down above pubis ; weak galvanic currents. 
The same method is useful in dysmeiwrrkxa, the 
" anode being near the intra-uterine electrode. 

In menerrkagia and metrorrhagia, in chronic me- 
iritis and in displacements, feradism so employed as 
to act on the uterine muscular tissue has been claimed 
to be advantageous. 

Inertia uteri during labor and hemorrhage occurring 
at this time may be overcome by the same method ; 
kathode being against cervix, anode over lumbar 
region. 

Recently several cases of iuial pregnancy have 
been reported, in which a transference to the uterus 
was secured by the action of a galvanic or a faradic 
current. 

The various pelvic neuralgix are benefited by gal- 
vanism, kathode over hypogastrium, anode labile over 
lumbar region ; weak currents gradually increased ; a 
few voltaic alternatives. 

The secretion of milk may be much stimulated by 
faradization of the breasts with strong currents; sit- 
tings, ten to fifteen minutes, and frequently repeated. 

(o) Diseases of the Skin. — As the neurotic 
origin of many skin diseases is being recognizedj 
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their treatment by electricity is coming into vogue, 
and even many forms not neurotic are benefited. 
Labile galvanization of the affected part is usually 
employed, the poles being alternately active so as to 
secure to the greatest extent the catalytic effects of 
the current. Central treatment should not be ne- 
glected. In regard to acne^ Bartholow says that '*a 
cure can usually be effected by persevering treatment 
in the worst cases.'* 

Chronic eczema^ psoriasis and prurigo are other 
affections benefited by electricity. De Watteville 
has employed the same agent successfully in local 
asphyxia^ scleroderma and chilblains. 

Alopecia is much benefited by galvanism, both 
poles being placed close together on the skin. 
The same treatment is useful in bed-sores and ulcers, 

(J>) General Diseases. — Ancemia and chlorosis 
are much benefited by the general methods of electri- 
zation, special attention being paid to subaural gal- 
vanization in chlorosis. 
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CHAPTER VI. 

ELECTRICITY IN SURGERY. 

For pur[)oses of electrolysis, the external resist- 
ance being small, the internal resistance should not 
be great. Stohrer's or Grenet's cells are employed, 
and the current should be accurately measured. The 
needles should be well insulated for two-thirds of 
their length, the remaining one-third being gilded to 
prevent its solution. 

In the treatment of aneurism, our object is to se- 
cure, not decomposition, but coagulation of the btood. 
The clot formed about the anode being firmer, the 
needles are usually connected with this pole; their 
uninsulated portion is introduced completely into 
the sac in order to prevent diffusion of the current 
into the surrounding tissues, and the inflammation 
and sloughing which might result from such an acci- 
dent. The kathode is placed at an indifferent point. 
The current strength should be sufficient to coagulate 
) egg albumen in twenty to thirty minutes. Duration 
I of sitting about thirty minutes, repeated according 
95 
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to results obtained. Great caution must be used i 
withdrawing the needles. 

In the treatment of turvi, our object is to i 
coagulation to such an extent as will facilitate abso 
lion without causing sloughing. Usually one needte 
(kmhode) will suffice. Begin with a few cells sta^j 
gradually increase, if necessary. In port-u 
wc dcNtroy the skin by introducing a number i 
needles superficially ; the new skin is pale, but t 
cicatrix from a galvanic eschar does not contract. " 

Warls, moles, and stngk hair follicles may readllw 
he dc-itroyed by the kathodic needle. 

Malignant tumors arc treated by introducing i 
number of needles through the base ; sloughing a 
curs, and the resulting ulcer heals by granutatiot)^ 
Enlarged glands and small superficial tumors a: 
successfully destroyed by electrolysis. In cystic i 
mors both needles are introduced, with the object o 
acting on the lining membrane, so as to facilitate 
absorption. Successful results have been thus 
tained in ovarian cysts,, hydrocele, cystic goitre, hydt 
lids of the liver, etc. 

By electrolysis, at least the growth oi fibroids of ti. 
uterHS can be arrested. The same means is very si 
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cessful in causing the death of the feet us and 
arrest of the growth of the cyst in exira-uterine 
\ pregnancy. 

Excellent results have been obtained from electro- 
lysis in the treatment of stricture of the urethra, A 
large bougie with a metallic point connected with 
the kathode is carried down to the stricture, while the 
other electrode is placed over the abdomen or peri- 
neum. Begin with 5-6 cells and gradually increase ; 
repeat after a few days' interval, if necessary. 

Galvano-causty. — For galvano-caustic purposes, 
a special electrode handle is employed, to which may 
be attached the loop, the cautery dome, or the 
knife. Its advantages are that it can be used in 
localities where other means would not be applicable ; 
that it causes no hemorrhage, and that it is followed 
: pain than cutting operations. The loop 
i of great service in the removal ai polypi -of the 
nose, ear, uterus, and rectum, also in removal 
~of hemorrhoids, and in amputation of tongue, penis, 
and cervix uteri. It should be placed in position, 
then brought to a dull red heat, and gradually tjght- 
s it cuts its way through. 
The knife has been successfully employed for tra- 
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cheotomy, and for cutting through the vaginal wall 
into the cyst of a tubal pregnancy. 

The cautery dome is applicable for all the purposes 
of an ordinary cautery, lo control hemorrhage, destroy 
hypertrophies, stimulate ulcers, etc. 

The £lcctric Light.— The incandescent wire is 
now being used in a variety of forms for the illumi- 
nation of the various cavities of the body, for the 
purpose of examination as well as operation. 
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GlouaryoCChemicalTeniu. ReviiedandEniarged. Cloth, 3. so 

TrinblB. pTBCtlcaliDdAailvtiealCbemiitiy. ACouneln 
ChemicAlAoalyais, by Henry Trimble. Prof, of Analytical Chcrn- 
kOf la Ibe Phila. Calii 






/*j/«- 



il i/S/hJ'-I 



Ooth,!. 



STTDENTS' TEXT-BOOKS AND MANUALS. 

Cktmittiy .— CimlinutJ. 
lam'a Chemistry, Inorganic and Organic, wllk Experimr 
venih Edition. Enlarged and RiwHlIea, i3i IlliKlral 
aoih, 4.50 ; Luther, 



c™ 


pounds, llln 


iraled. Secoa 


dEdili 


n. 


c 


oth.i.SD 


Byn. 






ry, for 


Ihespcda 






cal 


Sludenla. By 










,. AHt. 


Phy 




■ItHospilal.O 


l.pa.ie 








ing 


Phj^ician No 


hweilem Dispensary 




k. r 














C\ 


Oih, 3.«> 


Leffir 


anil's Comp 


end ef Cfaem 


■tiy. 


laorcani 




Organic 




udinK Urinary 


Analysis, l*h 


rdEd 












Cloth, 1 




tr1«.ed 


otN 


ICJ, 1.J5 


Leifff 














Ch 












oUl.LOo 


Mutt 




«od Analyt 


C.1 Ch«miBtry 








RoviMd, to 










Mtiiidal 




ge,, by Prof- 










HoUsnd. TheUr 


ne, Common 


Poison 


s.indHilliA 


«lyai.. 



Chemical and MlcroB topical . For Laboratory Use, Four 

Edillon, EnlaiEed. Illuslrsted. Cloth, i.< 
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Wolff's Applied Msdicsl Chemistry. By Lawrence Wol: 
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CHILDREN. 

Ooodhart aod Starr. The Disesscs or Children. Secot 
Edition. By J, F, Goodhirt, H.n„ Phyiician to the ETeU 
Hospital for Children; Asiiiunl Physidan to Guy'> Hospic 
London. Reviled and Edited by Louii Starr, u.d,. CUidc 
Pnl^sor of Dlieasea of Children in the Hoipilal of the Univl 
illy or Pennsylvania: Physician In the Chlldten's Hotpiti 
Philadelphia, Containing many Prescriptions and Fonnul 
coDforming to the V. S, FharmacoixEia, Directions for makii 
Artificial Human MUk, for the Artificial Dieettion of Milk, el 
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HatOeld. DlaeasH of Children. By M. P. Hatfield, x.i 
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Biddte'a Haleria Hedica. BleveDth BdilloD, By the late 
John B. Biddle, k.d.. Prof, of Materia Media in Sctknaa Col. 
lege, Philadelphia. Kevised by Clement Diddle, u.u., uid 
Henry Moirii.u.D. Sya.,lllu>tiued. Cloth, t.>s: Leuher, 5.00 

Potter. Handbook of Materia MedlM, Pharmaey and 
Therapeutic*, lacludhig Action of Medicine, Speda! Thera- 
pevtia. Pharmacology , etc. By Saoii. O. L. Potlu, H.D., 
HRCr. (Lond.). Professor of Ihe Ptaclice of Medicine in 
CoofMr Medical College, San Franciico. Third Keviaed uut 
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WatlDE. Therapeutics. With an Index of Diseaxi and 

Renediea. 4lh Edition. Revised. Qoth, 3.00: Leather, 3. SB 
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MEDICAL JURISPRUDENCE. 
Reese. A Te.t-baoli of Medical Jurisprudence BDd Toii- 
coloey. Bylohaj. Reese M.D.,T'rof™or of Medical Jiiri.- 
pnidence and Toxicology in Ihc Medical Depanmem of iho 
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andoU' HamiD Phyijolgiy. Including Hisloloey and Mlcro- 
KopicalAnalomy.aadwilh EpeciU reference 10 Pradica! Modi- 
cine. Founh Ed4lion. TransLiled and Edited by Prof. SliriiiiE. 
84; Illuiiiatiaiu. aolh, j.ao : Leather, 8.0a 



PRACTICE. 
Taylor. Practice of HcdUlDc. A Hanual. By rrederick 
Taylor, h . d.. Physician lo, and Lecturer on Medicine at, Guy'i 
Hupilal. London ; Physician to Evelina Hoapilal for SiA Cbi|. 
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PRESCRIPTION BOOKS. 

Vfytbt't Doae aad Symptom Booli. Canuining the Doiei 
aod Uiei of all the principal AnJcIci of the MawriaMedica, etc. 
Seventecnlh Edition. Complelelv tCevlsed and RewHlIen. Jiul 
Rtad}. yano. Cloth, i.Do; Pocket-book ityls, u] 

Parclni'* Pbyiiciaa's Preacrlptioa Book. Conouiing lim 
of Temu, PlinseB, ConUBCtiotu and Abbreviiilioiu uted Is 
PreseriptioM Explanalory Nolo, Grammatical ConsmigHon ot 
Frescripdans. etc., etc. By Profeuor Jonathan Pereira, H.D. 
Siiicfoih Edition. 3;nio, CTo.b, i.oo: Pocket-bookBtyle, ...j 
PHARMACY. 

StewaR'a Compand of Pharmacy. Baicd upon Remington'a 
Text-Book of Pbannacy. Third Edition, KevJMd. Wit£ new 
Table*, Indei, Etc. doth.i.eo! InlcileaTed for Notu, t.9s 

Roblnaon. Latin Qrammar of Pharmacy and Medldiie. 
By H. D, Robbnon, fu.d,, Prolenar of L^iin Language and 
Lfietature, Uoivenliy of Kansas, Lawrence. Wiib an Iniro- 
duclion by L, E. Sayre, FM.c, Prokssar of Pharmacy in, and 
Dean of, llie Dcpt. of Phatmacy, University of Kansas. lamo. 
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Walaham. Manual ot PractlnJ SurECiy. Third Edition. 
By Wh. j. Walsham. H.D., v.Hc.s., Assi. Sucg. (o, ud Den 
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Marahall and Smith. On the Urine. The Chemical Aaalyils of 
IheUiine. By John Marshall, H.U.,CI]elilli:al Laboratory. Unlv, 
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advances and methods. 
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of Phannacy," By F. E. St , , , 

tx Philadelphia College of Phannacy. Third Editloo, Rfviicd. 

No. 13. VETERINARY ANATOMY AND PHYBIOL- 
OGY. » lUuiIraUoui. By Wu. R, BiixoD, H.D., Prof, of 
Equine AnaUmy II N. Y. College of Veterinary Snrgeeng. 

No. I}. DENTAL PATHOLOOY AND DENTAL MEDI- 
CINE. CDntaining bU the man noteworthy pohiii of intetsl 
10 the Dental student. By Gno. W, Wabhew, D,D.5,.Climcal 
Chief. Pcnn'a CoUege of Dental Surgery, Philadelphia, Illuj. 
DISEASES OP CHILDREN. By Db. Mxrcus P. 
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US' Thise bosks arc eonstantly revisrd to kref up with 
the taltit teachings and Jiscmifries, so that tkey contain 
all tht new methods and principles. No series of books 
are so complete in detail, eoncite in language, or so well 
printed and bound. Each one forms a complete set of 
notes upon the subject under consideration. 
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It contains Tables of the Arleries, Bacilli, Gan- 
glia, Leucomainca, Micrococci, Muscles, 
Nerves, Plexuses, Ptomaines, etc., 
etc.. that will be found of gieat 
use to the student. 

Small octairo, 510 pages. Half- Dark Leather, . (3,15 
With Thumb Index, Half Morocco, nuurbled edges, 4.as 

Fram }. M. DiCOSTA, M. D., Prcfuior of PiacUct ind 
Cnnicel Medicine, Jefferson Mcdicnl College, PliilndiUphiii. 

■■I/IkJ it an tmilnt wort, deiitt '"dU la Hi liarminea-ul 
dijcriminaifon qf tkt aulher," 
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A UNIQUE BOOK. 



ITTER'S MATERIA MBDICA, PHARMACY AND THERA- 
PEUTICS. Second Edition. Revised and Enlarged. A Hand- 
book; including tlie Physiological Aclion of Drugs, Special 'I'herapeulics 
of Diseases, UfliciaV End Eilemporaneous I'liBtmacy, etc. By S. O..L. 
Potter, m,a., h.d,, Frofeasor of the Praciice of Medicine in Cooper 
Medical College, San Francisco; Late A. A. Surgeon, U, S. Army, elc. 
A new EdiiioQ in larger type. Octavo. Cloth, 84,00; Lealher, 85.00. 

Dr. Potter has betame well known as an able compiler, by his Compends 
of Anatomy, and of Materia Medico., both of which have reached four edilioiiB. 
In this book, more elaborate in its design, he bas shown hia literary abilities lo 
much better advantage, and all who examine or use it will, agree that be baa 
produced a work containing more correct information in a practical, concise 
Ibrm than any other publication of the kind. The plan of Hie wutk is new, 
and ita contents have been combined and arranged in such a way that it oiTos 
a compact stalement of the subject in band. 

Part I. — Materia Meuica and THEHAPEtiTtcs, the drugs bemg arranged 
in alphabetical order, willi the synonym of each Erst; (hen the description of 
the plant, its preparations, physiological action, and lastly its 1 hfrafitHtict. 
This part is preceded by a section on the classilication of meiliclnes as follows : 
Agents acting on the Nervous System, Organs of Sense, Respiration. Circu- 
lation, Digestive System, on Metabolunn (including Restoratives, Alteratives, 
AstringenU, Antipyretics, Antipbli^stics and Anii period ics, etc.). Agents act- 
ing npoa Excretion, the Generative System, the Cutaneous Surfaces, Microbes 
and Ferments, and upon each other. 

Part II.— Phabmacv and Prescription Writinij. Written for the nse 
of physicians who put up their own prescriptions. It includes — Weights ajid 
Measures, English and the Metric Systems. Specific Gravity and Volume. 
fteacriptions.^Their principles and combinations; proper methods of wr.ling 
fiwm; abbreviations used, etc. Stock solutions and preparations, such as a 
doctor should have to compound his own prescriptions. Incompatibility, 
Pharmaceutical and Therapeutical. Uijuid, Solid and Gaseous Extempo- 
raneous Prescriptions. 

Part HI. — Special THERAPEtiTici;, an alphabetical Ust of Diseases— a 
real Index of Diseases — giving the drugs that have been found serviceable 
In each disease, and the authority recommending tlie use of each ; a very Itn- 
portant (ealure, as it gives an authoritative character to tHe book that is unusual 
m works on Therapeutics, and displays an immense amount of research on llie 
palt of the author. 60a prescriptions are given in this part, many being Over 
tbeuames of eminent men. 

The ArpBNOtx contains lists of Latin words, phrases and abbreviations, with 
their English eijuivalents, used in medicine. Genitive Cos* Endings, etc. 36 
F<mnilx for Hypodermic Injections; a comparison of 10 FormuliC of Chloro- 
dfDe; Formula; of prominent patent medicines; Poisons and tlieir Antidotes; 
Differential Diagnosis; Notes on Temperature in Disease; Obstetrical Memo- 
mda; Clinical EnEminalion of Urine; Medical Ethics; Table of Speiafi* 
Gravities and Volumes ; Table showing the number of drops in a fiuidrachi 
ef various liquids and the weight of one fluidrachni in grains, and B table I 
BODveitiilg apotliecaries' weights and niciisnres into grams. 
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Illusuattous and three Colored Plates. Prepared nnder the direction r£Dt, 

R. Liebreich. 8vo. aoth,S4,50; Leather, J 5. 50. 
The first chapter is an explanation ol tlie best means for examining the eye^ 
•itemally and internally, with a Tiew to diagnosis, the various ophthalrao- 
icopes, general connderations on the treatment of ophlhalioia, etc, Each dis- 
ease is then taken op in ils proper order; the anatomy of the part being pre- 
sented first, followed by the diagnosis, causes, progress, prognosis, etiolt^ and 
keatment. The arraneemcnt of the work will ^us be seen to be nystematic, 
tominending itself to all physicians and students for the logical and concua 
way in which the facts ate given. This English edition makes the -»-■-•*- 
language into which Meyer's book has been translated. 
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